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The title co-crystal [systematic name: 3-(l,3-dioxoisoindolin-2- 
yl)propanoic acid-l,3,7-trimethyl-l//-purine-2,6(3.r7,7//)- 
dione (1/1)], C 8 H 10 N4O2-C u H 9 NO4, is the combination of 1:1 
adduct of A/-phthaloyl-/3-alanine with caffeine. The phthali- 
mide and purine rings in the 7V-phthaloyl-y8-alanine and 
caffeine molecules are essentially planar, with r.m.s. devia- 
tions of the fitted atoms of 0.0078 and 0.0118 A, respectively. 
In the crystal, the two molecules are linked via an O— H- ■ -N 
hydrogen bond involving the intact carboxylic acid (COOH) 
group. The crystal structure is consolidated by C— H- ■ O 
interactions. The H atoms of a methyl group of the caffeine 
molecule are disordered over two sets of sites of equal 
occupancy. 

Related literature 

For related structures, see: Bhatti et al. (2011); Feeder & Jones 
(1996). 




O H 




Experimental 

Crystal data 

C 8 H 10 N 4 O 2 -C 1 iH 9 NO4 
M r = 413.39 
Triclinic, PI 
a = 8.3411 (17) A 
b = 9.0638 (18) A 
c = 13.162 (3) A 
a = 77.105 (4)° 
P = 82.394 (4)° 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
T min = 0.954, r maI = 0.962 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.106 

S = 1.03 

4378 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 72.865 (4)° 
V = 924.6 (3) A 3 
Z = 2 

Mo Ka radiation 
li = 0.11 mm -1 
T = 130 K 

0.42 x 0.40 x 0.35 mm 



8826 measured reflections 
4378 independent reflections 
3752 reflections with 1 > 2a(I) 
R in , = 0.022 



277 parameters 

H-atom parameters constrained 
Ap max = 0.26 e A~ 3 
Ap mi „ = -0.26 e A~ 3 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


04-H4- ■ N3' 


0.84 


1.83 


2.6672 (13) 


175 


C3-H3/4- ■ 05" 


0.95 


2.26 


3.1447 (16) 


155 


C6-H6/4- ■ 03"' 


0.95 


2.31 


3.2283 (16) 


162 


C20-H20B- ■ 06 iv 


0.98 


2.35 


3.2559 (16) 


154 


Symmetry codes: (i) — x - 


r 1. -V, -Z + 


2; (ii) — x, —y - 


f 1,-z + l; (iii) 


x,y + 1, z; (iv) 



-x, -y + 1, -z + 2. 

Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and local programs. 

The authors gratefully acknowledge Allama Iqbal Open 
University, Islamabad, Pakistan, for providing research facil- 
ities. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2544). 
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Caffeine-N-phthaloyl-/?-alanine (1 /1 ) 

Moazzam H. Bhatti, Uzma Yunus, Syed Raza Shah and Ulrich Florke 

Comment 

Previously we have reported the synthesis and crystal structure of a 1:1 adduct of A r -phthaloylglycine with caffeine 
(Bhatti et al, 2011). Now we have synthesized a 1:1 adduct of A^-phthaloyl-^-alanine with caffeine and determined its 
crystal structure which is reported in this article. 

The asymmetric unit of the title adduct is presented in Figure 1. The phthalimide and purine rings in the jV-phthaloyl-/?- 
alanine and caffeine molecules are essentailly planar with rms deviations of fitted atoms 0.0078 and 0.0118 A, 
respectively; the dihedral angle between the mean-planes of these rings is 5.59 (5)°. The dihedral angle between 
phthlimide and propanoic acid is 6.5 (1)° slightly less than reported value of 7V-phthaloyl-/?-alanine (Feeder & Jones, 
1996). The carbon oxygen distance in the carboxylic acid group (COOH) show typical double and single bond values 
[Cll — 03 = 1.2066 (15) A and Cll — 04 = 1.3312 (14) A, respectively)], indicating intact protonation of carboxylic acid 
group. This is further strengthened by intermolecular 04 — H4 - N3 hydrogen bonding which link the two molecules (Fig. 
2). The crystal structure is further consolidated by C — H— O type intermolecular interactions (Table 1). 

Experimental 

A mixture of A r -phthaloyl-/?-alanine (0.01 mol) and caffeine (0.01 mol) was heated in water (100 ml) for 2 h. The hot 
solution was filtered and the filtrate was set aside for one week. Colourless needle like crystals were obtained suitable for 
X-ray analysis. 

Refinement 

Although all hydrogen atoms were clearly identified in difference syntheses, they were positioned geometrically and 
refined using a riding model, with O — H = 0.84 A and C — H = 0.95, 0.98 and 0.99 A, for aryl, methyl and methylene H- 
atoms, respectively. The t/ iso (H) were allowed at 1.5(7 eq (0/C methyl) or 1.2{7 eq (C non-methyl). The hydrogen atoms of the 
C25 methyl group of caffeine molecule are disordered over two positions with site occupation of 0.5 each. 

Computing details 

Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT (Bruker, 2002); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and local programs. 
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Figure 1 

The molecular structure of the title adduct with the atom numbering scheme. Displacement ellipsoids are drawn at the 
30% probability level. H atoms are presented as small spheres of arbitrary radius. 
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Figure 2 

A view of the O — H— N hydrogen bonds (dotted lines) in the crystal structure of the title compound. H atoms non- 
participating in hydrogen- bonding were omitted for clarity. 

3-(1,3-dioxoisoindolin-2-yl)propanoic acid- 1,3,7-trimethyl-1H-purine-2,6(3H,7H)-dione (1/1) 



Crystal data 

C 8 H 1 oN 4 02-C 1 iH 9 N04 
M r = 413.39 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.3411 (17) A 
6 = 9.0638 (18) A 
c= 13.162 (3) A 
a = 77.105 (4)° 
P = 82.394 (4)° 
y = 72.865 (4)° 
V= 924.6 (3) A 3 



Z=2 

P(000) = 432 

Z) x = 1.485 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3614 reflections 

(9 = 2.6-28.2° 

fx = 0. 1 1 mnT 1 

T= 130K 

Block, colourless 

0.42 x 0.40 x 0.35 mm 
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Data collection 

Bruker SMART APEX 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 2004) 
T mm = 0.954, T mwl = 0.962 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 2o-(^ 2 )] = 0.039 
wRiF 2 )^ 0.106 
S = 1.03 
4378 reflections 
277 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



8826 measured reflections 
4378 independent reflections 
3752 reflections with / > 2a(I) 
R mt = 0.022 

#max = 27.9°, dmm = 1.6° 

h = -10->10 
/fc = -ll->ll 
/ = -17— 17 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: difference Fourier map 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.05817 3 ) 2 + 0.1919P] 

where P = (F 0 2 + 2F 2 )/3 
(A/<r) max < 0.001 
Ap max = 0.26 e A~ 3 
Ay9 mi „ = -0.26 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0023 (15) 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Occ. (<1) 


01 


0.27140(12) 


0.71481 (11) 


0.44923 (7) 


0.0325 (2) 




02 


0.44166(11) 


0.89747 (10) 


0.70215 (7) 


0.0269 (2) 




03 


0.39875 (12) 


0.24964 (10) 


0.74716 (7) 


0.0289 (2) 




04 


0.49142 (12) 


0.38406 (10) 


0.83878 (7) 


0.0289 (2) 




H4 


0.5451 


0.2935 


0.8673 


0.043* 




Nl 


0.37128 (13) 


0.76999 (12) 


0.58804 (8) 


0.0228 (2) 




CI 


0.28998 (15) 


0.80945 (15) 


0.49543 (9) 


0.0236 (2) 




C2 


0.23764 (14) 


0.98470 (14) 


0.46992 (9) 


0.0223 (2) 




C3 


0.15355 (15) 


1.08616 (16) 


0.38653 (10) 


0.0273 (3) 




H3A 


0.1171 


1.0480 


0.3346 


0.033* 




C4 


0.12468 (15) 


1.24709(16) 


0.38213 (10) 


0.0290 (3) 




H4A 


0.0670 


1.3201 


0.3261 


0.035* 




C5 


0.17853 (15) 


1.30301 (15) 


0.45800(10) 


0.0279 (3) 




H5A 


0.1573 


1.4133 


0.4526 


0.034* 




C6 


0.26336 (15) 


1.19969(15) 


0.54206 (10) 


0.0247 (3) 
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T ~f S~ A 

H6A 


0.3006 




1 71 71 

1.2372 


A C A A 1 

0.5941 


A A1 Ask 

0.030* 




C / 


A O AA/1 O / 1 /I \ 

0.2904s (14) 




1 A/1 A*7 iZ ( 1 A \ 

1.040/6 (14) 


A C/1£A*5 /AA 

U.546U3 (9) 


A AO 1 C ZO\ 

0.0215 (2) 




08 


0.37667 (14) 




A AA1/1A /1 A \ 

0.90240 (14) 


A /"IIOI /A\ 

0.62382 (9) 


A A1 1 A /1\ 

0.0214 (2) 




C9 


a j /ion / 1 c\ 

0.44832 (15) 




A / 1 l\ 1 A /1 A\ 

0.61010 (14) 


0.63967 (10) 


a aii r /i\ 

0.0236 (2) 




HVA 


AO A/T 
0.5306 




A /"I 1 1 

0.61 12 


A /:07A 

0.68 /0 


A AOO* 

0.02s* 




t inn 


a cnnn 

o.5oyy 




A C A 7fl 

0.54/V 


A C O jC/C 

0.5866 


A AOO* 

0.02s* 




CIO 


Ail 771 /i r\ 

0.31 / /3 (10) 




0.53158 (14) 


A 7H717 /I f\\ 
0. /023 / (10) 


A AOIfl /1\ 

0.023V (3) 




HI OA 


A O /I HH 

0.24 / / 




A CAA1 

0.5VV3 


A 7f AC 

0. /505 


A AOA* 

o.02y* 




TJ 1 AD 


ri I/ill 
U.Z43 1 




a c i on 

u.jioy 


A flC A A 

0.6544 


A A1Q* 

0.02V* 




Cll 


A /I A /I /I O / 1 /I \ 

0.4044o (14) 




A 1 71 11 ( 1 A \ 

0.3 /333 (14) 


A TjC/1 1 A /A\ 

0. /6419 (9) 


A AO 1 A /OA 

0.021V (2) 




U5 


A /I 0\ 

0.05Z01 (1Z) 




A flC077 /I 1\ 

—0.058 11 (1Z) 


A 700AA /7\ 
0. /0090 (/) 


A Am /o\ 
0.0323 (2) 




f\£L 

Uo 


A CilZH/ZA /I 1 \ 

0.06/64 (11) 




0.3920/ (io) 


A 007A1 /7\ 

O.oo /03 (/) 


A AOAO ZO\ 

0.02V2 (2) 




N2 


A lOAlO /11\ 

0.28028 (12) 




A 1 7AC /I / 1 1 \ 

0.17054 (11) 


1 A/C ^ CO ZO\ 

1.06458 (8) 


A AO 1 A /ON 

0.0210 (2) 




N3 


a i a on /I 1\ 

0.34827 (12) 




A Aonoi /1 1\ 

-0.08987 (12) 


1 AT/" 1 O /ON 

1.07618 (8) 


A A1 1 1 /1\ 

0.0211 (2) 




N4 


A 1 AO/11 / 1 1 \ 

0.19842 (12) 




A AOAA1 / 1 1\ 

-0.08902 (12) 


A AIOAC /ON 

0.92895 (8) 


A A11C /1\ 

0.0225 (2) 




JN5 


A AC /I OA /l 1\ 

0.054o0 (1Z) 




A 1 £f ni n i\ 
0.16501 (1Z) 


A O /I 1 C A ZO\ 

0.04150 (o) 


A AO A C ZO\ 

0.0246 (2) 




C20 


A 17111 /1 7\ 

0.27113 (17) 




A 111/1/1 / 1 f \ 

0.32244 (15) 


1 AO O A1 / 1 1 \ 

1.0oo93 (11) 


A AOAO /1\ 

0.0292 (3) 




H2UA 


0.3ZV5 




A 1 AC£ 

0.3056 


1 1 coo 
1.1522 


U.U44* 




t n nn 

H20B 


A 1 C 1 A 

0.1530 




A 1 O A A 

0.3804 


1 1 A A A 

1.1004 


A A A A ik 

0.044* 




H20L 


A 1 1 -1 7 

0.3247 




A 1 Ol 1 

0.3833 


1 A1 AC 

1.0305 


A A A A A 

0.044* 




/~<o 1 
C21 


0.36256 (14) 




A AO O AH / 1 O \ 

0.02847 (13) 


1 11 ZTCA /A\ 

1.11659 (9) 


A AO 1 A ZO\ 

0.0214 (2) 




T TO 1 A 

H21A 


A A 1 A 1 

0.4241 




A All/' 

0.0136 


1 1 TC /" 

1.1756 


A A1 /" sfc 

0.026* 




C22 


0.25050 (14) 




A A 1 7 A A { 1 /I \ 

-0.01704 (14) 


A AA/177 / A\ 

0.99472 (9) 


A A 1 A /_ /1\ 

0.0196 (2) 




^ -o n 
C23 


0.25004(16) 




A 1 £ AO O / 1 C\ 

— 0.26U28 (15) 


U. 93844 (1U) 


U.U2 15 (3) 




t to o a 

H23A 


0.3469 




0.2903 


A OOAA 

0.8890 


A A /I 1 * 

0.041* 




H23B 


0.1567 




A 1 A /I O 

-0.2948 


A A1 1 A 

0.9229 


0.041* 




H23C 


0.2811 




-0.3105 


1.0098 


0.041* 




024 


0.09971 (14) 




A AA 1 7/T /I f\ 

0.00176 (15) 


A O A O O A / A \ 

0.84884 (9) 


A All A /I \ 

0.0239 (3) 




025 


-0.04962 (17) 


A O AC / 1 0\ 

0.26056 (18) 


a tccz:/; / 1 a\ 

0.75566 (10) 


a nnn /o \ 

0.0330 (3) 




H25A 


-0.0890 




A 1 1A1 

0.3702 


0.7647 


A A C A sfc 

0.050* 


0.50 


H25B 


-0.1466 




A 17A1 

0.2202 


A 7C ZT1 

0.7562 


A ACAsfc 

0.050* 


A C A 

0.50 


nzj v 


0.0172 




U.Z JHy 


U.Dooo 


yj.ujyj 


yj.ju 


H25D 


-0.0567 




0.1933 


0.7085 


0.050* 


0.50 


H25E 


0.0010 




0.3434 


0.7170 


0.050* 


0.50 


H25F 


-0.1628 




0.3086 


0.7844 


0.050* 


0.50 


C26 


0.10740(14) 




0.24778 (14) 


0.90378 (9) 


0.0226 (2) 




C27 


0.20625 (14) 




0.14314(14) 


0.98483 (9) 


0.0206 (2) 




Atomic displacement parameters (A 2 ) 






U 22 


U 33 


U 12 


U 13 


V 23 


01 


0.0409 (5) 


0.0297 (5) 0.0309 (5) 


-0.0097 (4) 


-0.0096 (4) 


-0.0099 (4) 


02 


0.0321 (5) 


0.0264 (5) 0.0230 (4) 


-0.0075 (4) 


-0.0101 (4) 


-0.0023 (4) 


03 


0.0373 (5) 


0.0201 (4) 0.0304 (5) 


-0.0067 (4) 


-0.0098 (4) 


-0.0040 (4) 


04 


0.0360 (5) 


0.0177 (4) 0.0330 (5) 


-0.0036 (4) 


-0.0161 (4) 


-0.0018(4) 


Nl 


0.0269 (5) 


0.0189 (5) 0.0222 (5) 


-0.0059 (4) 


-0.0063 (4) 


-0.0012 (4) 


CI 


0.0247 (6) 


0.0257 (6) 0.0212 (6) 


-0.0077 (5) 


-0.0033 (4) 


-0.0044 (5) 


C2 


0.0211 (5) 


0.0241 (6) 0.0208 (6) 


-0.0060 (4) 


-0.0021 (4) 


-0.0022 (5) 


C3 


0.0243 (6) 


0.0344 (7) 0.0223 (6) 


-0.0072 (5) 


-0.0055 (5) 


-0.0027 (5) 


C4 


0.0223 (6) 


0.0315 (7) 0.0254(6) 


-0.0010 (5) 


-0.0048 (5) 


0.0036 (5) 
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C5 


0.0253 (6) 


A AO 1 O /£\ A AO AA SH\ 

0.0218 (6) 0.0309 (7) 


A AA 1 /f \ 

—0.0016 (5) 


A AAAC /C\ 

—0.0005 (5) 


A AAAA { Z\ 

-0.0009 (5) 


Co 


0.0256 (6) 


AAOO/1/^\ AAO/IT/zT\ 

0.0234 (6) 0.0247 (6) 


A AACA /f \ 

-0.0059 (5) 


A AAO/C /r\ 

-0.0026 (5) 


A AA A H { C\ 

-0.0047 (5) 


C7 


a aoao /c \ 

0.0208 (5) 


A AOOA { £\ A A1 OA { C\ 

0.0229 (6) 0.0189 (5) 


A A AC A / A\ 

-0.0050 (4) 


A A AO O { A \ 

-0.0022 (4) 


A A A 11 ( A\ 

-0.0011 (4) 


C8 


a aoao /c \ 

0.0208 (5) 


A AOOA /£\ A AO 1 A i £\ 

0.0220(6) 0.0210(6) 


A AA^O / A\ 

0.0063 (4) 


A A AO 1 / A\ 

0.0023 (4) 


A AAO A { A\ 

0 . 0024 (4) 


C9 


A rtl /I 1 /^\ 

0.0241 (6) 


A A1 0*7 ( £L\ A AOCA i£L\ 

0.0187 (6) 0.0259 (6) 


A AA1 1 //I \ 

—0.0033 (4) 


A AA A O /C \ 

—0.0048 (5) 


A AAOA /C\ 

—0.0020 (5) 


CIO 


0.0243 (6) 


A A1 AO f£\ A AOO"A ( £\ 

0.0193 (6) 0.0270(6) 


A A A /I H f A\ 

-0.0047 (4) 


-0.0064 (5) 


A AA 1 C / C\ 

-0.0015 (5) 


Cll 


a no o o /c \ 

0.0222 (5) 


A A 1 AA t d \ A AOOA t £ \ 

0.0199 (6) 0.0230 (6) 


A A A C 1 /.-I \ 

-0.0051 (4) 


A A AO O ( A \ 

0.0032 (4) 


A AAO O / A\ 

0.002 8 (4) 


05 


A AT 1 o /r\ 

0.0318 (5) 


A A /I AO { £\ A AOTO" SC\ 

0.0408 (6) 0.0277 (5) 


A A1AC / A\ 

-0.0105 (4) 


A A 1 AO i A\ 

—0.0103 (4) 


A AAOI / A\ 

—0.0083 (4) 


U6 


A AO OA f A \ 

0.0284 (4J 


A AOOI f A\ A AOAO f Z\ 

0.0223 (4) 0.0298 (5) 


A AA 1 jC /O \ 

0.0016 (3) 


A AA/1 H iA \ 

—0.004/ (4) 


A AAAO SA\ 

—0.0002 (4) 


N2 


A AO 1 A /r\ 

0.0210 (5) 


AA1AO/C\ AA010"/C\ 

0.0192 (5) 0.0217 (5) 


A A AO O / A\ 

-0.0028 (4) 


A AAO A f A\ 

-0.0030 (4) 


A A A A O / A \ 

-0.0042 (4) 


XT") 

N3 


0.0215 (5) 


A AO A£T /C\ A AOAO /C\ 

0.0206 (5) 0.0202 (5) 


A A A A A / A\ 

0.0040 (4) 


A AA-IO / A\ 

-0.0048 (4) 


A AAO O / A \ 

-0.0022 (4) 


N4 


A AO /I 1 /f \ 

0.0241 (5) 


A AOOA /C\ A AO 1 A /C\ 

0.0229 (5) 0.0210 (5) 


A A A /TO //I \ 

—0.0062 (4) 


A AAC1 / A ~\ 

-0.0053 (4) 


A AAO A f A \ 

-0.0034 (4) 


XTC 


A Ann /r\ 

0.0220 (?) 


A AOOO A AOAA SZ\ 

0.0288 (6) 0.0200 (5) 


A AA/1 A /A \ 

—0.0049 (4) 


A AA/1 A i A \ 

-0.0064 (4) 


A AAAA / A\ 

0.0009 (4) 


C20 


A AO yl yl fH\ 

0.0344 (7) 


A AO 1 1 A AOOl SH\ 

0.0211 (6) 0.0321 (7) 


A AAOA /C\ 

-0.0029 (5) 


A AA^A i C'\ 

-0.0060 (5) 


A AAA A /C\ 

-0.0094 (5) 


C21 


A AOAzT /r\ 

0.0206 (5) 


A AO 1 1 / £L\ A AOAO ( £\ 

0.0211 (6) 0.0208(6) 


A AA1 1 { A \ 

—0.0031 (4) 


A A A /I A / A \ 

-0.0040 (4) 


A AAO O / A\ 

-0.0028 (4) 




n nnQ 

U.U 1 / y i^J ) 


U.WZ1D [OJ U.UlOJ ^ J ) 


— n. nns? (&\ 

U.UUJZ ^H- J 


—0 001 f, (A\ 
U.UU 1 0 J 


—0 0094 (A\ 


C23 


0.0314(6) 


0.0225 (6) 0.0302 (6) 


-0.0069 (5) 


-0.0068 (5) 


-0.0075 (5) 


C24 


0.0202 (5) 


0.0306 (6) 0.0205 (6) 


-0.0067 (5) 


-0.0032 (4) 


-0.0036 (5) 


C25 


0.0287 (6) 


0.0403 (8) 0.0237 (6) 


-0.0041 (6) 


-0.0105 (5) 


0.0046 (6) 


C26 


0.0180 (5) 


0.0243 (6) 0.0213 (6) 


-0.0021 (4) 


-0.0004 (4) 


-0.0013 (5) 


C27 


0.0190 (5) 


0.0208 (6) 0.0208 (6) 


-0.0036 (4) 


-0.0025 (4) 


-0.0032 (4) 


Geometric parameters 


(1°) 








01— CI 




1.2106 (15) 


Ob — C26 




1 nrc / 1 r\ 

1.2265 (15) 


02— C8 




1 0100 ( ~\ A\ 

1.2132 (14) 


XTO f "> 1 

N2 — C21 




1 O A A £ /t C\ 

1.3446 (15) 


03— Cll 




1.2000 (15) 


xto m 

N2 — C2/ 




1.3o6/ (15) 


04— Cll 




1 0010/1/1\ 

1.3312 (14) 


XTO /^OA 

N2 — C20 




1 A £ A A i 1 £.\ 

1.4604 (16) 


04— H4 




A O A A A 

0.8400 


XTO f ' O 1 

N3 — C21 




1.3395 (15) 


Nl— C8 




1 O ATA / 1 jC\ 

1.3979 (16) 


xto 

N3 — C22 




1 O Z C\H / 1 A \ 

1.3597 (14) 


Nl— CI 




1 OAOO / 1 

1.3982 (ID) 


XT a no 
JN4 — C22 




1 0*71A/1C\ 

1.3/19 (15) 


Nl— C9 




1 y| /I A A / 1 r\ 

1.4499 (15) 


XT A f "O A 

N4 — C24 




1 OOOA/1C\ 

1.3820 (15) 


CI— C2 




1 j one / 1 i\ 

1.4895 (17) 


N4 — C23 




1 A /~ A A i \\ f\ 

1.4644 (16) 


C2— C3 




1 O O A 1 / 1 

1.3841 (16) 


N5 — C24 




1 O A A A f 1 

1.3994 (17) 


C2— C7 




1 O O AA / 1 *7\ 

1.3899 (17) 


XTC f " O /_ 

N5 — C26 




1 A 1 1 A /1 £\ 

1.4110 (16) 


C3— C4 




1 O ACT / 1 A\ 

1.3957 (19) 


N5 — C25 




1 /IO"10/1C\ 

1.4712 (15) 


C3— H3A 




0.9500 


nOA TTOA A 

C20 — H20A 




A AOAA 

0.9800 


C4— C5 




1 O A 1 A / 1 A\ 

1.3910 (19) 


/"•OA TTOAT3 

C20 — H20B 




A AOAA 

0.9800 


C4— H4A 




A ACAA 

U.95UU 


PiA OO A/" 

C20 — H2 0C 




A nonn 
U.9sUU 


C5— C6 




1 O AO /" / 1 

1.3986 (17) 


/"<0 1 T TO 1 A 

C21 — H21A 




0.9500 


C5— H5A 




0.9500 


C22 — C27 




1 o r o a / 1 /"\ 

1.3689 (16) 


C6— C7 




1 O O AO" / 1 *7\ 

1.3807 (17) 


rii TTO O A 

C23 — H23A 




A AOAA 

0.9800 


C6— H6A 




A A C A A 

0.9500 


/"•OO T TOO TO 

C23 — H23B 




A AOAA 

0.9800 


C7— C8 




1.4927 (16) 


PT) TTOOn 

C23 — H23C 




A AOAA 

0.9800 


C9— CIO 




1.5252 (17) 


C25— H25A 




0.9800 


C9— H9A 




0.9900 


C25— H25B 




0.9800 


C9— H9B 




0.9900 


C25— H25C 




0.9800 


CIO— Cll 




1.5073 (16) 


C25— H25D 




0.9800 


CIO— H10A 


0.9900 


C25— H25E 




0.9800 


CIO— HlOB 


0.9900 


C25— H25F 




0.9800 
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05— C24 1.2190(15) 



pi 1 P. A TT A 

Cll — 04 — H4 


1 Pi Pi C 

109.5 


Co — Nl — CI 


112.53 (10) 


pi o XT 1 /^fl 

Co — N 1 — C9 


111 1 ZT / 1 A\ 

123.16 (10) 


p i XT 1 pv 

CI — Nl — C9 


11/1 1 /" / 1 AN 

124.26 (10) 


f~\ 1 /"■ 1 XT 1 

Ol — CI — Nl 


11/1 f 1 / 1 IN 

124.51 (12) 


Ol — Cl — C2 


130.13 (11) 


XT 1 z' 1 1 /~*1 

Nl — Cl — C2 


1 AC 1 £L / 1 AN 

105.36 (10) 


/~n p~io i^ 1 —! 

C3 — C2 — C7 


\ "~\ i < ^ /ion 
121.42 (12) 


p • ~> p o p 1 

C3 — C2 — Cl 


1 1 A A 1 /11\ 

130.01 (11) 


C7 — C2 — Cl 


1 AO C £ / 1 A\ 

108.56 (10) 


C2 — C3 — C4 


1 1 T AC / 1 1 N 

117.05 (12) 


p -\ PI TT1 A 

C2 — C3 — H3A 


121.5 


C4 — C3 — H3A 


ni c 

121.5 


p r f i a p -) 

C5 — C4 — C3 


111 /IT /I 1\ 

121.47 (11) 


C5 — C4 — H4A 


119.3 


/- • -> p /I TT/I A 

C3 — C4 — H4A 


1 1 A 1 

119.3 


C4 — C5 — Co 


121.12 (12) 


p /I p c TTC A 

C4 — C5 — H5A 


1 1 A -1 

119.4 


p< p PC TTC A 

C6 — C5 — H5A 


1 1 A A 

119.4 


p-7 PP P C 

C7 — Co — C5 


11/" A "7 / 1 1 N 

116.97 (11) 


p -7 p /_ TTzT A 

C7 — Co — Ho A 


121.5 


PC P " / TT/" A 

C5 — Co — H6A 


121.5 


p / p — 7 P-"> 

Co — C7 — C2 


111 A/" / 1 1 N 

121.96 (11) 


p • / p i-i PO 

Co — C7 — C8 


1 1 A A A /11\ 

130.04 (11) 


p PT /"iO 

C2 — C7 — C8 


1 A7 Pi Pi /1 A\ 

107.99 (10) 


/~\i f ^ o xt 1 

02 — C8 — Nl 


11/1 /II / 1 1 N 

124.43 (11) 


pv o PO /~i^7 

02 — C8 — C7 


1 1 A A 1 / 1 1 N 

130.01 (11) 


XT 1 /" o p "7 

N 1 — C8 — C7 


1 AC C /" / 1 A\ 

105.56 (10) 


XT1 f~^(\ p i r\ 

Nl — C9 — CIO 


111 £lCt f 1 AN 

111.68 (10) 


XT 1 p TTA A 

N 1 — C9 — H9A 


1 AA 1 

109.3 


pi A /"<A TTA A 

CIO — C9 — H9A 


1 AA 1 

109.3 


xti £~^c\ r in r> 

Nl — C9 — H9B 


109.3 


p 1 /\ /"<A TTATi 

CIO — C9 — H9B 


109.3 


TTA A P A 1 TAD 

H9A — C9 — H9B 


1 AT A 

107.9 


pi i p i p, p p\ 
Cll — CIO — C9 


1 AA Of / 1 A\ 

109.85 (10) 


p 1 1 p 1 A TT1 A * 

Cll — CIO — HI OA 


109.7 


P l\ p 1 A TT1 A » 

C9 — CIO — HI OA 


109.7 


pi i p | /\ TT1 at~» 

Cll — CIO — HI OB 


1 AA H 

109.7 


C9 — C1U — H1UB 


1 nn h 
1U9. / 


HI OA— CIO— HI OB 


108.2 


03— Cll— 04 


123.34 (11) 


03— Cll— CIO 


124.00(11) 


04— Cll— CIO 


112.64(10) 


C21— N2— C27 


106.39(10) 


C21— N2— C20 


126.14(10) 


C27— N2— C20 


127.47 (10) 



C26— C27 1.4275 (16) 



XTI P -N -N 

C21 — N3 — C22 


1 A A 1 A / 1 A\ 

104.19 (10) 


POO XT/1 po /l 

C22 — N4 — C24 


1 1 A C A / 1 A \ 

119.59 (10) 


/~<ii XT/i /"in 

C22 — N4 — C23 


111 O A / 1 AN 

121.80 (10) 


P< OH Tl t a /~io "1 

C24 — N4 — C23 


1 1 o r "7 / 1 \ 

1 18.57 (10) 


p o A XTC / 1 / 

C24 — N5 — C26 


1 1 /" O 1 / 1 AN 

126.81 (10) 


/~i1/1 XTC p~> o C 

C24 — N5 — C25 


1 i / ac f 1 AN 

116.45 (10) 


p o /I \Tf p o C 

C26 — N5 — C25 


116.62 (11) 


X TO PIOA TTOA A 

N2 — C20 — H20A 


109.5 


xti p o Pi t ti nn 

N2 — C20 — H20B 


1 AA C 

109.5 


ttia a pia tttad 

H20A — L20 — H20B 


1 AA C 

109.5 


XTI p> o A tti p.p 

N2 — C20 — H20C 


109.5 


t to A A p < o Pi T T ^ PiP 

H20A — C20 — H20C 


1 AA C 

109.5 


H20B — C20 — H20C 


109.5 


XTI p " O 1 XTI 

N3 — C21 — N2 


111 f C SI AN 

112.65 (10) 


XTI p O 1 TT1 1 A 

N3 — C2 1 — H2 1 A 


123.7 


XTI p"- o 1 T T1 1 A 

N 2 — C2 1 — H2 1 A 


111 T 

123.7 


XTI p~< 0 1 pi o 1 

N3 — C22 — C27 


111 1 1 / 1 AN 

111.37 (10) 


XTI p~< 0 1 XT/1 

N3 — C22 — N4 


11/" /II /11N 

126.43 (11) 


p O "7 P0 1 XT/I 

C27 — L22 — N 4 


1 11 1A /1 AN 

122.20 (10) 


XT/1 PT) t to ") A 

N4 — C23 — H23A 


1 AA C 

109.5 


XT/1 p " O ") TTT)T) 

N 4 — C2 3 — H2 3 B 


1 AA C 

109.5 


TTH A PT) TT1")T1 

H23A — C23 — H23B 


109.5 


XT/1 p O 1 Ti^op 

N4 — C23 — H23C 


1 AA C 

109.5 


T TH A p ■< -7 T T1 ") P 

H23A — C23 — H23C 


109.5 


t th i~"> o *) t th f ' 

H23B — C23 — H23C 


109.5 


/ \ C po A XT/1 

05 — C24 — N4 


111 11 /11N 

121.12 (12) 


p,f po A XTC 

05 — C24 — N5 


111 A ~7 / 1 1 N 

121.97 (11) 


XT/1 /"<1 A XTC 

N4 — C24 — N5 


11/" A A / 1 AN 

116.90 (10) 


\Tf z' » o C TT1C A 

N5 — C25 — H25A 


109.5 


XTC p " O C T T1 f n 

N5 — C25 — H25B 


1 AA C 

109.5 


TT1C A /"'if TTICTi 

H25A — C25 — H25B 


1 AA C 

109.5 


\Tr PiO C TTOCP^I 

N5 — C25 — H25C 


109.5 


H25A — C25 — H25C 


109.5 


TTICn PTC TTif p 

H25B — L25 — H25L 


1 AA C 

109.5 


XTC PTC TT1CTX 

N5 — C25 — H25D 


1 AA C 

109.5 


XTC f " C T T1 f r 

N5 — C25 — H25E 


109.5 


t ti rr\ f ' i c t ti f r 

H25D — C25 — H25E 


109.5 


XTC p o C T T1 rr 

N5 — C25 — H25F 


1 AA C 

109.5 


HzdU — C25 — HzDr 


1 Afl C 

1U9.5 


H25E— C25— H25F 


109.5 


06— C26— N5 


121.50(11) 


06— C26— C27 


126.91 (12) 


N5— C26— C27 


111.59(10) 


C22— C27— N2 


105.40(10) 


C22— C27— C26 


122.76(11) 


N2— C27— C26 


131.82(11) 
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/-in XT 1 /"< 1 s"\ 1 

Co — N 1 — CI — Ol 


179.26 (12) 


p^n XTO /"" ^> 1 XT'? 

Cz7 — Nz — Cz 1 — Ni 




A 11 / 1 ") \ 

0.32 (13) 


C • (\ XT1 /"* 1 (~\ 1 

C9 — Nl — CI — Ol 


1 ic /I a\ 

1.75 (19) 


ri^A XT^> 1 XT') 

Cz U — N 2 — Cz 1 — JN 3 




1 T A A 1 f 1 1 \ 

179.91 (11) 


r~"o xt 1 1 

C 8 — N 1 — LI — C2 


-0.27 (13) 


ni xt") rn r^^n 

Czl — Ni — Czz — Cz7 




ATT / 1 ") \ 

0.33 (13) 


/"■a tvti z"' i 

C9 — Nl — CI — C2 


1 TT in / 1 A\ 

-177.79 (10) 


1 XT'") XTyl 

Czl — Ni — Czz — N4 




1 "7 A / 1 1 \ 

-179.28 (11) 


/"~V 1 /-111 /"") /""") 

Ol — CI — C2 — C3 


0.1 (2) 


/"''"> A XT/I PT) XT') 

Cz4 — N 4 — Czz — N i 




1 T A CO / 1 1 \ 

-179.58 (11) 


N 1 — CI — C2 — C3 


1 T A ch /n\ 

179.57 (12) 


/""T) XT/I m XT') 

C23 — N4 — Czz — N 3 




-2.06 (18) 


Ol — CI — C2 — C7 


no oa n t\ 

-178.84 (13) 


r^^> A XT/I m pn 

Cz4 — N4 — Czz — Cz7 




a oz: / 1 H\ 

0.86 (17) 


Nl — CI — Cz — C7 


0.66 (13) 


/^T) XTyl / 'Ol 

Czi — N4 — Czz — Cz7 




no ")T 

178.37 (11) 


C / — Cz — C3 — C4 


A 1 A /1 G\ 

u.19 (io) 


\_,LL — N4 — Cz4 — Od 




1 /9. 11 (11) 


C 1 — C2 — C3 — C4 


no /i 

-178.61 (12) 


/^")") XT/I /I /"AC 

C23 — N4 — C24 — 05 




n n / 1 o\ 

2.12 (18) 


C2 — C3 — C4 — C5 


a n 1 / 1 n\ 

0.21 (19) 


C22 — N 4 — C24 — N 5 




1 CO /1 ZT\ 

-1.58 (16) 


C3 — C4 — C5 — Co 


A O C / 1 A\ 

-0.25 (19) 


C23 — N 4 — C24 — N 5 




1 TA 1 O / 1 A\ 

-179.18 (10) 


C4 — CD — Co — C / 


—(J. 11 (18) 


Cz6 — N5 — Cz4 — 05 




1 TT AO n 1\ 

— 1 / /.45 (11) 


r~* c r^t: fi z~<o 

C 5 — C 6 — C 7 — C2 


A C 1 / 1 0\ 

0.51 (18) 


C25 — N 5 — C24 — 05 




1 C A / 1 T\ 

-1.59 (17) 


C 5 — C 6 — C 7 — C 8 


179.56 (12) 


L26 — N5 — C24 — N4 




3.83 (18) 


C3 — C2 — C7 — Co 


-0.57 (18) 


PTC XTC f~"~) A XT/I 

Cz 5 — N 5 — Cz4 — N 4 




1 T A TO / 1 A\ 

179.72 (10) 


1 /"""> z" 1 "7 z~*/r 

C 1 — Cz — C / — Co 


1 /8.46 (11) 


r^^) A XTC /' "' O / A/. 

Cz4 — N j — Czo — (Jo 




nc AT /in 

1 /5.9/ (11) 


C 3 — C2 — C 7 — C 8 


1 "7A OA / 1 1 \ 

-179.80 (11) 


/^^C XTC /"'-)/_ / "\ /" 

C25 — N 5 — C26 — Oo 




A A A / 1 H\ 

0.09 (17) 


C 1 — C2 — C7 — C8 


A TT /I T\ 

-0.77 (13) 


f ^ <-\ a XTC /" 'O /" /" ^ ^ ^ 

C24 — N5 — C26 — C27 




-4.66 (16) 


CI — Nl — C8 — 02 


1 TA C A / 1 1 \ 

—179.50 (11) 


c ' "\ c xtc /" 'o /_ pn 

C25 — N5 — C26 — C27 




1 T A /I C / 1 A\ 

179.45 (10) 


cc* Tvji r\"> 
C9 — N 1 — Co — Oz 


1 fiC /1 o\ 

— 1.95 (18) 


XT'} POO PT7 XTO 

N j — Czz — Cz / — Nz 




—0.15 (13) 


z" 1 1 XT 1 z~> o 

CI — Nl — C8 — C7 


a i o m\ 

0. 1 8 (13) 


XT/1 nn \ti 

N4 — C22 — C27 — N2 




nn / 1 a\ 

179.47 (10) 


f • r\ XT1 rio 

C9 — Nl — C8 — C7 


1 TT 1 /" / 1 A\ 

177.36 (10) 


XT") /" -\ /^OT /" ^ O /-" 

N3 — C22 — C27 — C26 




1 T O ") ") / 1 A\ 

178.33 (10) 


Co — C7 — C8 — 02 


A T 

0.7 (2) 


XT/1 p")0 /"^T /" ^ "> /_ 

N4 — C22 — Cz7 — C26 




^\ f\A / 1 0\ 

-2.04 (18) 


r^o 

Cz — C / — Co — Oz 


1 /9.50 (Iz) 


Czl — Nz — Cz / — Czz 




A AO / 1 0\ 

-0.U9 (Iz) 


f ' / f~A*1 f~\Q XT1 

Co — C7 — C8 — N 1 


1TO C C /ION 

-178.55 (12) 


C20 — ^N2 — C27 — C22 




1 T A O / 1 1 \ 

-179.68 (11) 


f~*f> /""IT O XT1 

C2 — C7 — C8 — N 1 


A /"A / 1 O \ 

0.60 (13) 


z" 1 11 XT'") /" ' ^ -7 r ■< /" 

C21 — N2 — C27 — C26 




ito oo 

-178.38 (12) 


(-o >ji pa pin 


1 fi^ ^1 

IUj.OJ V^-'/ 


V^ZU 1NZ v^Z / VyZO 




z.u ^z^ 


CI— Nl— C9— CIO 


-79.09 (14) 


06— C26— C27— C22 




-177.07(11) 


Nl— C9— CIO— Cll 


-173.66 (10) 


N5— C26— C27— C22 




3.61 (16) 


C9— CIO— CI 1—03 


-112.03 (13) 


06— C26— C27— N2 




1.0 (2) 


C9— CIO— Cll— 04 


66.73 (13) 


N5— C26— C27— N2 




-178.35 (11) 


C22— N3— C21— N2 


-0.40 (13) 








Hydrogen-bond geometry (A, °) 


D—n-A 


D — H 


U-A 


D-A 


D—R-A 


04— H4-N3' 


0.84 


1.83 


2.6672 (13) 


175 


C3— H3/J-05" 


0.95 


2.26 


3.1447 (16) 


155 


C6— H6^-03 in 


0.95 


2.31 


3.2283 (16) 


162 


C20— H20fi-O6' v 


0.98 


2.35 


3.2559 (16) 


154 


C25— H25/J-06 


0.98 


2.28 


2.7244(18) 


107 


C25— H25Z>-05 


0.98 


2.26 


2.7152(19) 


107 


Symmetry codes: (i) -x+1, -y, -z+2; (ii) -x, 


-y+ 1 , -z+ 1 ; (iii) x,y+l,z; (iv) 


-x, —y+\, —z+2. 
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